In this study we analyze the relationship between the Consumer Price Index (CPI) and the Producer Price Index (PPI) in Turkey. We test long run, short run and causality relationship of these series. Johansen's cointegration tests present a long run relationship between these series. Vector error correction (VEC) model specification suggests these series move together. There is a unidirectional long run causality from CPI to PPI. On the other hand VEC Granger causality test indicates no causality in short run. Thus our results suggest demand pull inflation in long run.
The Relationship between Consumer Price and Producer Price Indices in Turkey
Volkan Ülke (Clark, 1995) . Therefore, changes in PPI lead or cause CPI. PPI and CPI connection is summarized by (Rogers, 1998) . On the other hand, the opposite causality can be observed between CPI and PPI, which is explained by demand pull effect. Demand for final goods and services determines the demand for intermediate goods and raw materials. Thus, "the cost of production reflects the opportunity cost of resources and intermediate goods, which in turn reflects demand for the final goods and services" (Caporale, Katsimi, & Pittis, 2002) . Consequently, consumer prices can affect producer prices (Cushing & McGarvey, 1990) . Basically excess demand may increase prices which is called demand pull inflation. Demand pull inflation usually occurs in expanding economy (Barth & Bennett, 1975) . Turkey is one of the fast growing economies in the period [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] . It is an attracted economy for portfolio investment and foreign direct investments.
We observe domestic currency stability and low interest rate in major period between 2003 and 2013.
After 2001 crisis, the independence of the Central Bank was granted . Between 2002 Between -2005 implicit inflation targeting policy was conducted. During this period floating exchange rate regime increased, fiscal dominance weakened, financial markets started to deepen and financial sector became less fragile. With the successful implementation of a mix of prudent monetary and fiscal policies, bank restructuring program and structural reforms, economic and financial stability were strengthened. These developments also contributed to credit expansion, mostly from the demand side, due to the remarkable fall in inflation and the associated reduction in nominal as well as real interest rates. We see that starting from 2003, banks have placed greater emphasis on private banking services, so the increase in credit cards and consumer credits has played a significant role in increasing credit volume (Basci, 2006) . In 2006, inflation targeting regime has been started. After November 2010, in addition to price stability, Central Bank of Turkish Republic (CBRT) also introduced a new goal as financial stability. Turkey experienced rapid credit growth between 2010 and 2012.There have been several factors feeding into the credit expansion, including low global interest rates, increased supply of credit backed with the strong balance sheets of the domestic banking sector, as well as vigorous growth in output and employment (Kara, Kucuk, Tiryaki, & Yuksel, 2013) . Subsequently policy implementations of CBTR encourage consumption and may cause demand pull inflation.
In this paper we attempt to provide empirical evidence on the short run and long run relationship between CPI and PPI for Turkey in the period of 2003 and 2013. During this period Turkey became one of the fastest growing economies. There was stable exchange, low interest rate , increasing government spending and current account but a decreasing in savings.
Therefore, there can be demand pull inflation and causality from CPI to PPI. Therefore we expect demand pull effect which presents causality relationship from CPI to PPI. The paper is organized as follows; Section II reviews the literature. Section III describes empirical methodology, Section IV is the description of data, Section V presents empirical results, and the last section concludes the study.
II. Literature review
There are four different possible relationships between two variables: There is no relationship, there is a bidirectional relationship, there is a unidirectional relationship from PPI to CPI, and there is a unidirectional relationship from CPI to PPI. All these four possibilities are shown in the previous studies for different countries and periods.
The first possibility, which is no causality between CPI and PPI, is investigated by Berument, Cilasun, & Akdi (2006) , Sidaoui, Capistrán, Chiquiar, & Francia (2009) (Tiwari et al., 2013) analyzed Granger-causality between the return series of CPI and PPI (i.e., inflation measured by CPI and PPI) for Romania, by using monthly data covering Their results provide strong evidence that there are cyclical effects from variables (as variables are observed in phase), while anti-cyclical effects are not observed.
The third condition is the causality from PPI to CPI that depends on supply effect. It is explained by production chain and cost push inflation in theory. Clark (1995) 1926-1945, 1946-1972 and 1973-2003 . VAR analysis and
Granger causality tests are applied to CPI, PPI and DJIA. Fan, He, & Hu ( 2009) price at any level of frequencies.
III. Methodology
To test long run relationship we apply the Johansen cointegration model. The model is developed (Johansen, 1991 (Johansen, ,1995 
IV. Data
In this study, we aim to figure out the relationship between CPI and PPI in Turkey. We compose monthly data span from January 2003 to December 2013. Our data source is CBRT's Electronic Data Delivery System (EDDS). Appendix A provides the definitions and sources of the variables. We use both series as their logarithm.
Appendix C Figure 1 shows the time series plots of the logCPI and logPPI series. These series have similar slight fluctuation and increasing trends. That is, while showing an upward trend, the means of all variables have been altering. This may imply possibility of unit root for each the series. However, the nonstationarity of series must be assured by the unit root tests.
Appendix C Table 1 reports the Dickey-Fuller (Dickey & Fuller, 1979 ) and PhillipsPeron (Phillips & Perron, 1988) Unit Root Tests for all series. Column A displays the series with an intercept term, Column B shows the intercept term and the time trend and Column C presents the tests on the first difference of the series for the Dickey-Fuller and Phillips-Peron Unit Root Tests. According to presented results we cannot reject the null hypothesis of a unit root in either series in levels (with and without time trend). On the other hand, the null hypothesis of a unit root in the differences of the series can be rejected. Thus, we conclude that series are nonstationary in levels and they are stationary in first difference at 1% significance level.
V. Empirical Evidence
Firstly, according to previous studies we want to mention our expectation. Then we will present empirical results. There are four different possible relationships between two variables:
There is no relationship, there is a bidirectional relationship, there is a unidirectional relationship from PPI to CPI, and there is a unidirectional relationship from CPI to PPI. All these four possibilities are shown in the previous studies. Due to Turkey's economic condition in the period 2003 to 2013. The causality from CPI to PPI is expected, which is related to demand pull inflation. Demand for final goods and services determines the demand for intermediate goods and raw materials. Thus, "the cost of production reflects the opportunity cost of resources and intermediate goods, which in turn reflects demand for the final goods and services" (Caporale et al., 2002) . Consequently, consumer prices can affect producer prices (Cushing & McGarvey, 1990) . Basically excess demand may increase prices which is called demand pull inflation. Demand pull inflation usually occurs in expanding economy (Barth & Bennett, 1975) .
Turkey is one of the fastest growing economies in the period 2003-2013. It is an attracted
economy for portfolio and direct investments. There is also an increase in consumption, government expenses and current account but a decrease in savings. Depreciation or stability of domestic currency, high government spending, low interest rate and faster economic growth in other countries trigger demand pull inflation. Consequently we expect a impact from CPI to PPI.
a. Cointegration tests
It was reported in the fourth section that both series are integrated in the same order. So there is a common trend. As Engle & Granger, 1987 Appendix C Table 2 reports the results of Johansen's cointegration tests.
The test statistics, the trace test and Max-Eigen test at the 5% level, suggest that we can reject the null hypothesis that there is no cointegrating relationship between the series. Thus, the results present there is one cointegration equation between series at the 5% level. In other word it possible to construct one equation between logCPI and logPPI for long run relationship.
Cointegration implies also causality exits between CPI and PPI. However, the test does not indicate the short run relationship and the direction of the causal relationship. Therefore, we use the VECM to detect the short run relationship and the direction of causality (Bélaïd & Abderrahmani, 2013) .
b. Vector error correction model estimation
We report that there is one cointegration equation between series. Thus, we may analyze of long run and short run relationship. Vector error correction model is applied to test short-run relationship. Similar to cointegration analysis we use lag order 5 and number of cointegration one for VECM. Test result are reported on Appendix C Table 3 . where we used an lag order 5. The lag is shown along the horizontal, and the autocorrelation is on the vertical. The dot lines indicated bounds for statistical significance. None of ACF for residuals is significant which supports that our lag selection is valid.
The evidence from cointegration and vector error correction models both long run and short run dynamics are significant. Therefore, our findings support validness of an equilibrium relationship between the series. Then we investigate direction of causality in long run and short run relationship. For long run causality, we implied a t-test to examine the significance of the ECTs. (Bélaïd & Abderrahmani, 2013 ).
Appendix C Table 3 presents VECM results. That there are two error correction model. The first column presents the model in which logPPI is dependent variable.ECT coefficient is -0.15156 which lies between 0 and -1 with t-statistic -3.307460, probability 0.0013. This reports long run causality from logCPI to logPPI with statistically significance in 1% level. The second column presents the model in which logCPI is dependent variable. ECT coefficient is 0.044444 which is bigger than zero with t-statistic 1.43640, probability 0.1536. Thus, there isn't long run causality from logPPI to logCPI. Our results, which indicates causality from CPI to PPI, is parallel to Colclough & Lange (1982) , Hamid, Thirunavukkarasu, & Rajamanickam, (2006) , Fan, He, & Hu ( 2009 ), Shahbaz, Tiwari, & Tahir (2012 Sidaoui, Capistrán, Chiquiar, & Francia (2009) in which they presented long run impact of PPI to CPI but there is no causality in sort run.
VI. Conclusion
In this study we present the causal relationship between CPI and PPI for Turkey by using 
